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Technfcal Field 



10 



Background of the Invention 



^^^^fiff,^-^ a^tageous *r 

reactions and of Irritation at the site of Star >L !Sf! l ^ ba ° tendl strains ' A reduc «°n of allergic 
« are c.rrent/y desirable features i^^S^S3S^^3i5^ , * ha ™ 9 **■ ,0n ^ r 2*2 «MW 

cornpounSe^ ^ * '"^ et aL °" D «*» 1978, disdoses, among others, 



20 



25 

where 

A ■ BS(0) n; 
X = CI, Br or F; 
R = CrCa alkyl; and 
30 n = 0. 1 or 2 



o4 x 



substituted^xazolidinonesoftheforrnuia- d ' SC '° SeS derivativ <* of S+ydroxymethyK}- 



35 



40 



CB^Ofl 



9? 



stdXe R ^nto^ " describ8d * s having antidapressive, tranquilitfng, 

" the 4 ' 25 °' 318 ' «** W8S is - d on February 10. ,981, dlscioses anfldepressan, compounds of 



50 ^* * 



where R< can be, among others, a para-n-pentyfarnino group, an SR, group where R, is C.-C, ^ 



or an 
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acetylmethylthio group, 

U.S. Patent 4,340,606, issued to Fugitt et al. on July 20, 1982, discloses antibacterial agents of the 
general formula: 



70 



where 

Ri = CH 3 , C2H5, CF 2 H, CF 3 or CF 2 CF 2 H; and 
X = OR2 {R2 = H or various acyl moieties). 
*s U.S. Patent 3,687,965, issued to Fauran et al. on August 29, 1972, discloses compounds of the formula: 



20 



where 

-N(Ri)(R2) represents either dialkylamino radical In which the aJkyl portions have one to five carbon atoms, 
or a heterocyclic amino radical which may be substituted by an alky] radical having one to five carbon 
atoms or by a pyrrolidinocarbonylmethyl radical, and 

Fb represents a phenyl radical which may be substituted by one or more of the following radicals: 

an alkoxy radical having one to five carbon atoms: 

a halogen atom; 

a trifluoromethyl radical, or 

a carboxyl radical which may be esterified. 

The patent states that these compounds possess hypotensive, vasodilatator^ spasmolytic, sedative, 
myorelaxant, analgesic and antiinflammatory properties. There is no mention of antibacterial properties. 

Belgian Patent 892,270, published August 25, 1982, discloses monoamine oxidase inhibitors of the 
formula 



40 



n 

Y 



CHjNBR 



where 

R is H, Ci-C* alkyl or propargyl; 

Ar is phenyl, optionally substituted by halo or trifluoromethyl; 
n is 0 or 1 ; and 

X is -CH2CH2-, -CH = Chh an acetylene group or -CH 2 0-. 

U.S. Patent 4,461,773 Issued to W. A. Gregory on July 24, 1984 discloses antibacterial agents of the 
formula 



55 
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70 R^tso 2 : hQ 4 '- dm ^- Hhedand t stereoisomers of the 



10 

compound, 



O 

RsR*NC ,or 

is 

™* 

or-N = S(0) n R 8 Rs; O 6 

25 R 6 Is alkyl of M carbons- 

y a.Kyi or 1-4 carbons or, taken together are -(CH 2 V; 

30 

«10 is H, alkyl of x- 3 cartons, X± 



35 



40 



? o /\ 

! f 

>— < — f o 

■ 



45 



C0,» „ -c-c«.i u , 



R11 is aikyl of 1-12 carbons- 
80 X R ;:c, H B ^! ; ° ,1 - 5Carb0ns - C H 2 OHorCH 8 SH; 

ml 2 or 3 Si °'° 9iCally aCOeptable catio ": 
n Is 0 or 1; and 
ss P is 3. 4 or 5; 



agents of the 
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formula: 



10 



20 



25 



30 



35 



45 



wherein, for the (, and the mixtures of the d and I stereoisomers of the compound, 
A is 4M02, -S(0) n R,, -S(0)2-N = S(0) P R 2 R3, -SH, 



is O 



?*7 

-SCR 4 , -COR^, -OOR^, -CONRgRg, -C-R^, 



GRg ORg OCRg OCRg 

I J I I 

«6 «6 «6 R6 

-CN, -ORy halogen, -NR^R^, -NOOR^, 
R5 • NR5R6 
-NS(0) n R 4/ CR 23 (OR 16 )OR 17/ , 

I 



alky I of 1 to 8 carbons, optionally substituted with one or more halogen atoms, OH, =0 other than at alpha 
40 position, S(0) n R 2 *, NRsRg, alkenyl of 2-5 carbons, alkynyl of 2-5 carbons or cycloalkyl of 3-8 carbons; 
Ri is C1-C4 alkyl. optionally substituted with one or more halogen atoms, OH r CN, NR s Rs or 
CO2R8; alkenyl; -NRgRio; 
-N 3 ; 



o o 

-NH C R*; -NZ C R*; -NX 2 ; NR9X ^NXZ*; 



R2 and R3 are independently C1-C2 alkyl or, taken together are -(CH2V; 
Ri is alkyl of 1-4 carbons, optionally substituted with one or more halogens; 
Rs and Rs are independently H, alkyl of 1-4 carbons or cycloalkyl of 3-8 carbons: 
R 7 is -NRsRs, -OR? or 

50 <? 

NH C R 5 ; 

FU is H or alkyl of 1-4 carbons; 

R g is H, Ci*C* alkyl or Ca-C 8 cycloalkyl; 

R10 Is H, C1-C4 alkyli'C 2 -C* alkenyl, C 3 -C* cycloalkyl, -OR* or -NRnRti A : 
55 Ri i and Rn A are independently H or C1-C4 alkyl, or taken together, are -(CH 2 ) r -; 
X Is CI, Br or I; 

Y is H, F, Ci, Br, alkyl of 1-3 carbons, or NO2, or A and Y taken together can be -O(CH 2 ) t 0-; 
Z is a physiologically acceptable cation; 
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n Is 0, 1 or 2: 
pisOoM; 

q Is 3, 4 or 5; 
r is 4 or 5; 
t is 1,2 or 3; 



w 



B is 
or 



15 



20 



30 



35 



40 



50 



55 



Ria is H. Ci-C,o alkyl or C 3 -Cs cycloalkyl; 

cr HL C «?^ a "2" ° P,tonal,y substi ^ with one or more halogen atoms- 
<M. aikenyi; C 3 -C. cyCoa.ky,; pheny,; ^.££5^,; 

Hi a is Ci-c* alkyl or C7-C1 1. aralkyl; vv/n 2 ;m , 

R19 and R20 are Independently H or d-Cj alkyl- 

S £ ? 2 " ' ndependentiy H " C "* <**"■*■■ phenyl „, taken together , are ^ 

v is 0, 1 or 2; 

m is 2 or 3; 

s is 2, 3, 4 or 5; and 

R^ls alkyl of 1-4 carbons substituted with one or more of -S(0)„R 2 ,, -OR,, 

y ' ° f " ^ ° Pti ° na '* «* CHO; or a pharmaceutical* suitable 

1) when A is CH 3 S-, then 6 is not 

-N-00 2 CH 3 ; 

2) when A is CH3SO2-, then 8 is not 

-N-O0CH 3 or -N-COCF 3 ; 

3) when A' Is H 2 NS<V and B is 

R12 0 



6 
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then Ri 2 is H; 

4) when A Is -CN, B Is not -N3; 

5) when A is (CHafcCH. B is not NHCOCH 2 CI; 

6) when A is OR 5 , then 8 is not NH 2 ; 

5 7) when A is F, then B is not NHCO2CH3. 

None of the above-mentioned references suggest the novel antibacterial compounds of this invention. 



Summary of the Invention 

TO 

According to the present invention, there Is provided an arylbenzene oxazoltdfnone of the formula: 



15 

Ax 



06, 



20 



(i) 

wherein, for the 1, and mixtures of the d and I stereoisomers of the compound 
Ar is an aromatic group selected from the group consisting of 



30 



~ Y X 



35 

optionally substituted with X and Y, a trlazlnyl group optionally substituted with X and Y, 



40 



I I 
rs R5 



ud 

60 



R5 



« ZisO.S. orNRs; 

W is CH or N, or also can be S or O when Z is NRs; 
X independently is H, -N02. -S(0)„Ri, tetrazoyl, 
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w 



15 



o 

-S(0) 2 -N=S<0)pR 2 R 3/ -SH, -COR 23 , 

• O 

""7 ORe OCRj 

Re 

I 

Re 

I 5 . f 5 « 5R25 

-NCOR4, -NS(0 )nR4/ -Ota(0R 16 ,0R 17 , 

R9 

alkyl of 1 to 8 carbons optionally substituted wfth on* ™- m «« h 

CO. i^iX^lli; " " ^ ""^ *"* OH, CN. NRsRe or CO2R1; 

° o 

-NH C R»; -NM C R»; -NG 2 ; NRs<3-~NGM*' 



20 



25 



35 



40 R7 Is-NRsRs.ORj or 
O 

NH C Rs; 



-(CH 2 ) 2 N(CH2)2-; 
R4 



Rs is H or alkyl of 1-4 carbons; 
Rs is H, Ct-C* alkyl or C 3 -C 8 cycloalkyl; 
* n ° ' S ?' 0 Cl " a a,kyl ' C2 " Ci alkenyl; cycloalkyl. -OR, 0 r -NR, , R • 

Y indapendently is H, F, CI. Br, OR,, alkyl of 1-3 carbons, or N0 2 ; 

50 



SS 
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X and y taken together (a) when Ar is or 

to form a fused six-membered 

Y JT~ U 
carbocyclic ring, or (b) when Ar 



70 N 

to form 



Ar is J- 




N ^ 



15 



M fs a physiologically acceptable cation; 
n Is 0, 1 or 2; 
p Is 0 or 1; 
q Is 3, 4 or 5; 
20 r is 4 or 5; 
tls 1,2 or 3; 
B is -4MHz, 

R l2 0 R 12 

25 I * I 

-M C-R 13 , -N-S(0) u R 14 , 



or N 3 ; 

30 Ri 2 "ls H, C1-C10 alkyJ or C3-CB cycloalkyl; 

R^3 is H; C1-C* alkyl optionally substituted with one or more halogen atoms; C2-C4 alkenyl; C3-C4 

cycloalkyl; phenyl; -CH 2 OR 15 ; -CH(ORi«)ORi 7 ; -CHz^OJvRu; 

0 
11 

• CRts; -ORi 8 ; - SR1*; -CH2N3; the amlnoalkyl groups derived from «-amino acids such as glycine, L- 
35 alanine, L-cysteine, l-proline, and D-alanine; -NR1 g R 2 o; or -C(NH2)R2i R22; 

Rt< Is C1-C4 alkyl, optionally substituted with one or more halogen atoms; 

R15 is H or C1-C* alkyl, optionally substituted with one or more halogen atoms; 

Rte and R17 are independently C1-C4. alkyl or, taken together, are -(CKfe)*-; 

Ris is C1-C4, alkyl or Cz-Cn aralkyl; 
40 R19 and R20 are independently H or C1-C2 alkyl; 

R21 and R22 are Independently H, C^C* alkyl, C 3 -C e cycloalkyl, phenyl or, taken together, are -(CH 2 ) 6 -; 

u Is 1 or 2; 

v Is 0, 1 or 2; 

m is 2 or 3; 
45 s is 2, 3, 4 or 5; 

R23 is H, alkyl of 1-8 carbons optionally substituted with one or more halogens, cycloalkyl of 3-8 carbons, 

alkyl of 1-4 carbons substituted with one or more of -S(0) n R24, -OR 8 , 
o 

n 

-0 C Rs, or -NRsRc; or alkenyl of 2-5 carbons optionally substituted with CHO or CO2R8; 
50 R 2 4 is alkyl of 1-4 carbons or cycloalkyl of 3-8 carbons; and 
R25 is Re or NFfeRe; 

or a pharmaceutical^ suitable salt thereof; provided that: 

1) when B is NH 2 » then Ar Is not phenyl optionally substituted with halogen or CF 3 . 

When used herein, the term "a diazinyl group optionally substituted with X and Y n means the following 
55 groups: 
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0--5Q- 



10 



V^Y < >- 



When used herein, the term "a trfazlnyl group optionally substituted with X and Y" means the following 
75 groups: * 



N 



20 



25 X 



Y 



30 



Also provided Is a pharmaceutical composition consisting essentially of a suitable pharmaceutical 
carrier and a compound of Formula (I) and a method of using a compound of Formula (1) to treat bacterial 
infection in a mammal. 

3S Further provided is a process for preparing compounds of Formula (1), such a process being described 
in detail hereinafter. 



Preferred Embodiments 

40 

1. Preferred Ar groups are: 



45 




>=^Cy V=^£y NjjS^^y 




where X and Y are as defined. 

More preferred Ar groups are those preferred Ar groups where Y is H. 

Most preferred Ar groups are the preferred Ar groups where Y is H and X is H, afkyl of 1-5 carbon 
atoms, -SCH 3 , -SOCH 3 , -SO2CH3, - CCH 3l 

o 

ORs, -CH 2 NR 5 R fi , R fi R 5 N(CH 2 )2CH<OH)-, or -CN. 

2, A preferred B group is: 
55 O 
11 

•NH CR 13 where R i3 Is H, CH 3 , -ORi 8 . CHaCl, CH 2 OH, or CH 2 OCH 3 . 
Preferred B groups are 



10 
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O 0 



-NH GCH3. -NH OOCHa.and 



O O 



-NH OCHaCI; and -NH CCH 3 Is specifically preferred. 
Specifically preferred compounds are: 

• (l)-N^3^^henylph8nyl)-2-oxooxa2oKdir>5-ylmethylIacetamide; 

• (l)-N^3-{4^4'-acetylphenyl)phenyl)-2-oxooa2olidi'n-5-ylmethyl]acetamld 

• (l)-N-t3^4^4-methylsu!finylpheny^ 

• (l)-N-[3^4^4'-methylsulfonylphenyl)pheny^ 

• ( i)-N-[3-<4-<4 -cyanophenyl)pr«nyl-2-oxooxazolidin^-ylmethyllacetamlde; 

• (l)-N^3^4^4'Kiiethylaminome%lphenyl)^^ 

" (X)-N-[3-(4-(4' -di-n-propylamiiKimethylphenyl)-phenyl)-2-ox^ 

• (Z)-N-(3-^-(4'-(3-N l N-dimethylamino-1-hydroxypropyl)ph8nyl)^^ 
acetamide; 

• (l)-N-[3-(4-(4[-(1-hydraxy-3-(4-morph^ 

• (l)-N-[3-(4-(4]-pyridylphenyl)pr«nyl)-2-oxooxa2olidin-5-ylmethyl]acetam hydrochloride; 

• (t)-N-t3-(4-(3 -pyridylphenyl)phenyl)-2-oxooxazoIid(n-5-ylmethyl]acetamide 1 hydrochloride. 



The compounds of Formula (I) contain at least one chiral center, and as such exist as two Individual 
Isomers or as a mixture of both. This Invention relates to the levorotatory isomer (I) which for many of the 
compounds in this invention can be referred to as the (S) isomer, as well as mixtures containing both the (d) 
or (R) and (S) isomers- Additional chiral centers may be present in the groups Ar and/a B; and this 
invention relates to all possible stereoisomers in these groups. 

For the purpose of this invention, the insomer of compounds of Formula (I) is intended to mean 
compounds of the configuration depicted; when 8 is NHAc, and closely related groups this Isomer is 
described as the (S)-isomer in the Cahn-lngold-Prelog nomenclature: 



Detailed Description 



0 




a 



(I) 



Synthesis 



Compounds of Formula (I) can be prepared as follows: 



11 



EP 0 352 781 A2 



Schero 1 



6 




50 



55 
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scheme 1 
(Continued) 




(Vl> 
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Scheme 1 
(Continued) 

5 

<IV> 
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Scheme 1 
(Continued) 



tivi 



10 



75 



\ 



on* 



0 



(XIX) 



20 



O 

(XX) 




25 



50 



SOF 3 



(XVU) 



nocof 0 



35 



40 



45 



50 



55 



In Scheme 1, R23 is H or alkyl of 1-8 carbons optionally substituted with a halogen or a terminal 
carboxylic acid or its salts. R5, Re, and B are as described previously. Rs is H or alkyl of 1-4 carbons 
optionally substituted with a terminal carboxylic acid or its salts. 

The compound (II) is converted to a compound of Formula (III) according to the process exactly 
paralleling that which was previously described in U.S. Patent 4,705,799. The B groups in Formula (I) can 
be selected from a variety of groups described and prepared according to the procedures disclosed in the 
above patent 

A compound of Formula (III) is acylated with acetic anhydride, propionic anhydride, chloroacetic 
anhydride or succinic anhydride also according to the process described in the aforesaid patent to give a 
compound of Formula (IV). Reaction of a compound of Formula (IV) with a substituted hydrazine in a 
solvent such as ethanol, methanol or THF at 20 *C to under refluxing temperature of the solvent chosen 
gives a hydrazone of Formula (V), which can be reduced to a hydrazine derivative of Formula (VI) by 
reduction using a borohydride such as sodium cyanborohydride in methanol at 25* to 55* C. 

A compound of ^Formula (III) is iodinated with iodine monochloride in an acetic acid-trifluoroacetic acid 
mixture at 40 to 70* C to a compound of Formula (VII), which can be converted to a cyano compound of 
Formula (VIII) by reaction with cuprous cyanide. The cyano group of a compound of (VIII) can be converted 
to a tetrazole derivative of Formula (IX) by reaction with trimethylsilyl azlde in DMF at 1 20-1 45 'C. An 



15 
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Mmmpound (VII) can also be converted to an aldehyde of Formula (X) by addition of carbon monoxide in 
a suitable solvent such as THF. glyme and DMF or mixtures thereof at 40* to 70* C In S pZSe * a 
SSSJ?*" Wbutylti " ^ «■ «rak's(trlpheny.p h osph.ne)pali a d. U m(0). An aldahyTe^ can be 
s ch^ tr/„ C ^°^ Carb0Xy,iC 80,01 <" Fomiula W * oxidatlon va "°* *JSE£h as 
ald6hyC t 0 f° ?T 3180 ^ f9duCtive, y "*•»" w,th an al W» such as dietoylamirT 
ethylrnethylamlne or methylplperidine in an alcoholic solvent using a reducing agent such as soZn 
cyanoborohydride and zinc chtorlde at 0 ' to 35 ' C to give an amino of Formula $.) 

Mannlch reactton of a ketone of Formula (IV) with variety of alkylamines previously described gives a 

10 22K SfZT 2? WhtCh 03,1 b8 rSdUCed 10 30 aJCOh ° l of F <»™ la bo oJydrfde 

10 reduang agent such as sodium cyanoborohydride in methanol. An alcohol of Formula (XIV) can be 

2^,cor\lT a r n h l a ri ri^ c r Formula ™ by ^ a ^ Sf«S£15 
5SS?iTrt^T22^ 0 Mannich reaction is carried out with a ketone 01 F °™ ia ov), 

a £l ?S' , methylamine - 30 unsaturate d ketone of Formula (XVI) is also obtained. 

« u «T T" 13 (IV) ' When reacted wHh 811 Wroxylamine or a carboxymethyloxyamlne in ethanol 

i!f £JT2 ° f ^ idlne : Pr ° dUC6S 018 * formula (WM-STJ l££ 

2 a SLic h^* 8 0> J min0 h8lf ^ ° f 3 d,b3S,C acid of Formu,a ( XVI ") by region 

with a dibasic acid anhydnde such as succinic and glutarlc anhydrides 

Mvfh to H ln8 H 0r aldehyde 01 F0rmul33 (IV) 3nd <X) Can 136 reduced to a corresponding alcohol of Formula 
. £2. n ^f 9 ^ SUCh 39 80dium b0 ^"de- An alcohol of Formula (XDQ can be esteri^eo S a 
» mono- or dibasic acid anhydride to give a corresponding ester of Formula (XX). 

Scheme 2 

s R3SJ1S71R3, W(O) 

' r\ 



30 



35 



45 



Ar-Br — } ArMgBr or ArLi — > Ar-M 
(XXI) (XXII) (XXIII) 



(XXH) (xx rv) 

40 or 

o 



0^- • 




no nh ™ Z «2 ' * ' S 38 d9Senbed previous,y ptov,dtd that « contains no <*«ve hydrogen, (i.e., 

il ; ° 8 3 an ° Chl °" de ' Walkyltin or boronic radical **J the catalyst can be selected 

50 „? ?, 9 H 13 " 5 ' P3ll3d,Um ° r niCtel ^d" 1 **" compounds such as bls(trlphenylphosphine)- 

pa ladwm I) chloride. tri(2-tolyl)phosphlne and palladium(ll) acetate, or bls(triphen y l P nosphSckel?m 
chloride An aromatic bromide of Formula (XXI) is converted to a corresponding aKHJStS 

l£TV ^ ,S COnVBfted to 8,1 or 9 anoa '"c chloride compound with zinc chloride, to a 

85 EK^ST? » t a,kyl, , in Ch, ° ride ° r t0 3 b ° roniC •* with Wisopropylborate. each followed fa* 
ba dll y V U,t3ble SOlV8nt SUCh 38 0Ster ' ™ F or Alternatively, when Ar contains active 

r an0tm ?T P ° Und 01 F0fmul3 (XX1II) Can be pre P ared b V a P 3 "*'™ catalyzed reaction 
with a bistnalkyltin reagent A resorting organometallic compound of Formula (XXIII) Is cross coupled with a 



16 
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t 



3-{4-iodophenyl)-2-oxooxa2olidin-5-ylmethyl derivative of Formula (XXIV) In a suitable solvent such as THF 
or DMF in the presence of a catalyst usually selected from those previously described. The cross coupling 
reaction works equally well when an aryliodide and a 3-(4-trialkylstannylphenyl)-2-oxooxazolidinyl derivative 
is reacted in the same manner. The lodo compound of Formula (XXIV) is prepared by lodinating (t)-N-(3- 
5 phenyl-2-oxooxazolidin-5-ylmethyl)acetamide using iodine and silver trifluoroacetate or iodine monochloride 
in a solvent such as chloroform, acetonitrile, acetic acid or mixtures of solvents thereof at a temperature of 
0* to 60* C, followed by normal work-up procedures. 

Another coupling reaction, although limited in its applicability, can be used to prepare a compound of 
Formula (I) where Ar is a dihydroxyphenyl as described in synthetic Scheme 3. 

10 

Schene 3 



/5 



20 




(XXVII) 



Quinone Is reacted with a diazonlum salt (XXV) prepared from a 3-(4-aminophenyl)-2 , -oxooxazolidin-5- 
ylmethyl derivative to give an adduct of Formula (XXVI), which can be reduced with a borohydride reducing 
agent such as sodium borohydride to give a drhydroxy compound of Formula (XXVII>. The hydroxy groups 
can be converted to the corresponding ethers using conventional techniques. 



35 




(XXVM) (XXIX) 



40 

Synthetic Scheme 4 is widely applicable to prepare most of the compounds of Formula (I) provided that 
there are no active hydrogen atoms (i.e., no NH, OH or SH) present in Ar as described previously. 
Compounds containing these excluded groups can be prepared via Schemes 1 , 3 or 5. A compound of 

46 Formula (XXVIII) can be prepared In variety of ways. For example, many of such compounds can be 
prepared by procedures described In D. J. Byron, G. W. Gray and R C. Wilson. J. Chem. Soc. (C), 840 
(1966). A compound of Formula (XXVIU) can be converted to the corresponding acid chloride followed by 
reacflon with sodium azide according to standard organic reaction procedures to a compound of Formula 
(XXIX). A compound of Formula (XXIX) Is then employed In place of the compound of Formula (II) in 

so Scheme 1 to give the compound of Formula (I). 



55 
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Scheme 5 



10 



(XXXI) 



J5 



<MeO) 2 CHNMe 2 



20 



Oil 



.N^p tXXX) 




25 



30 



Br 2 /CHCl3 



40 



50 



•it*. 
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Scheme 5 
(Continued) 

(XXXI > 



m : noso,h 

MeOH 



o 
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Scheme 5 
(Continued) 



TO 



I XXXII) 



15 



20 



25 



30 



05 



CH,CSNHj 



Tofi*«c. fetu 




0 

A. 



N O 



H f SCSVH. 



EiOH. h C j[ 



NH 




o 

A. 



OHCMI. 
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45 
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Compounds of Formula (I) which can be prepared according to the synthetic Scheme 5 are those with 
Ar groups made up of 5- and 6-membered ring heterocycles as illustrated. 

A 3-(4-acetylphenyl)-2-oxooxazolidin-5-yl derivative (XXX) prepared according to U.S. Patent 4,705,799 
Is converted to a compound of Formula (XXXI) by reacting it with dimethoxydimethyl-fonrnamide at 100* to 
120* C. Reaction of a compound of Formula (XXXI) with a variety of amines give compounds of Formula (I) 
where Ar is an heteroaromatic moiety as shown. 

Similarly, a bromoacetyl derivative (XXXII) where B is azide (N 3 ) obtained by bromlnation of a 
compound (XXX) can be reacted with a variety of amides to produce more compounds of Formula (I) where 
Ar is an heteraromatic moiety. Azides can be reduced to amines as described in U.S. 4,705,799. 

Pharmaceutical ly suitable salts of compounds of Formula (I) can be prepared in a number of ways 
known in the art. When B is NH 2 , pharmaceutical^ suitable salts include those resulting from treatment with 
mineral and organic acids such as acetic, hydrochloric, sulfuric, phosphoric, succinic, fumaric, ascorbic, and 
glutaric acids. 

The invention can be further understood by reference to the following examples in which parts and 
percentages are by weight unless otherwise indicated. 



Example 1 
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Preparation of {Z)-5-Azidomethyl-3-(4-phenylphenyl)-2-oxoa2olfdinone (1, ArgQsHs, B° N3) 



Part A: Preparation of (l)-5-Hydroxymethyl-3-(4-phenyl phenyl)- 2-oxazoifdInone (I, Ar^CcHs, B = 0H) 

A solution containing 10 g (51.2 mmol) of 4-phenylphenyllsocyanate and 7.5 g (52.0 mmol) of (t)- 
glycldyl butyrate in 20 mL of dry xylene was added dropwise to 160 mL of boiling dry xylene containing 
0.30 g of lithium bromide and 0.75 g of tributylphosphine oxide over a period of 30 minutes. The mixture 
was heated under reflux for 1 hour after the addition was complete, allowed to cool to room temperature 
ro and the solvent was removed under reduced pressure. The residue was triturated with hexane and the 
resulting solid was dissolved In 150 mL of methanol. To this solution was added 0.7 mL of 25% sodium 
methoxlde in methanol, stirred overnight and the white precipitate formed was collected on a filter to give 
13 g (95% theory) of the desired alcohol, mp 236-240* C f shown to be at least 99% pure by HPLC, The 
alcohol can be further purified by recrystaldzation from methanol, 



Part B: Preparation of (l)-5-Hydroxymethyh3-(4-phenylphenyl)-2-oxazolid1none p-toluenesulfonate ft 
Ar=C6H s , B = OTs) 

20 To a solution of 12.94 g (48.05 mmol) of (l)-5-hydroxymethyl-3-(4-phenylphenyl)-2- oxazolidinone in 
100 mL of dry pyridine was added 10.6 g (15% excess) of p-toluenesulfonyl chloride at 0-5* C r and the 
mixture was stirred at 10-15* C until all of the alcohol was converted to the tosylate (Ts) as shown by HPLC 
analysis. The mixture was poured into 500 mL of ice water with vigorous stirring and the resulting white 
precipitate was collected and recrystalllzed from an ethanol-acetonltrlle mixture to give 16.2 g of the 

25 tosylate, m p 1 57.5-1 58.5 " C. 



PartC: 

30 A mixture of 15.3 g (37.4 mmol) of (t)-54iydroxymethyl-3-{4-phenylphenyl)-2-oxazol1dinone p- 
toluenesulfonate, 0.2 g of 18*crown«6 and 2.7 g (41.1 mmol, 10% excess) of sodium azlde in 60 mL of dry 
dimethylformamide (DMF) was heated at 70* C (±5* ) for 5 hours and the mixture was poured into 300 mL 
of ice water to give a white precipitate. The precipitate was collected on a filter to give 10.4 g of the desired 
azide as a colorless solid, mp 163,5-164.5" C. 

35 

Example 2 



40 

Preparation of (l>»5-Aminomethyl-3-(4-phenylphenyl)-2-oxazolidinone (i, Ar^C^Hs, B = NH2) 

(Z)-5-Azidomethyl-3''(4-phenylphenyl)-2-oxazolidinone (10.4 g) suspended in 200 mL of 95% ethanol 
was hydrogenated in the presence of 0.7 g of platinum oxide under 40-50 psig (2.76x1 0 s -3.45x1 0 s pascals) 
45 of hydrogen. The catalyst was removed by filtration through a celite bed, the bed was washed with 
tetrahydrofuran (THF) and the combined ethanol filtrate and THF washings were concentrated under 
reduced pressure to give 9.2 g of the desired amine as a colorless solid, mp 140-1 41 * C. 



50 Example 3 



Prepa ration of (l)-N-[3- (4-Phenylphenyl)-2-oxooxazolidin-5-ylmethyl1acetamide (I, Ar = C € H 5 , 
55 B = MC0CH 3 ) ~ " 

To a solution containing 9.2 g of (i)-5-aminomethyl-3-(4-phenylphenyl)-2-oxa20lidinone and 8 mL of 
triethylamine in 200 mL of dry THF was added 3.5 mL of acetyl chloride dissolved in 10 mL of THF 
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JO 



15 



dropwise at 0-10" C. The mixture was concentrated under reduced pressure and the residue was triturated 

llSTJXZiET was recry8 " lized ,rom to 9iv « 8 - 7 9 ^ — ~ 



Anal. Calcd for Ci8Hi 8 N 2 0a: 


C, 69,66; 


H, 5.85; 


N, 9.03. 


Found; 


C, 69.44; 


H, 5.94; 


N, 9.03. 




69.48 


5.85 


9.04. 



Example 4 



20 



25 



Mi I°J°J of Wfiuorornelhanesulfonic acid was added 7.5 mL of acetic anhydride dropwise at 0-5* C 

S n lit! * j 1 ^***-"!^^ The mixture was 

« fmperature for 3 hours and added dropwise to 500 mL of ice water with vigorous stirring. 
The esuWng yellowish precipitate was collected and recrystallized from ethanol to gfce 2.6 g of the produ* 
as a faintly yellowish white solid, mp 261 .5-262.5 C. 



30 



Anal. Calcd for C 20 H 2 oN 2 04: 


C, 68.17; 


H, 5.72; 


N, 7.95. 


Found: 


C, 67.87; 


H, 5.73; 


N, 7.92. 




67.93 


5.79 


7.84. 



or CMte7ew£°™* Ure * deSCribed in Exam P fes K th * following compounds in Table I were prepared 
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Table I 



TO 




o 



B 



ISO- 



75 


Dc. 



X 


7 


B 


iter 


m.p.(*C) 




1 


K 


. — 

H 


N 3 


t 


163.5-164.5 


20 


2 


H 


a 


m 2 


L 


140-141 


3 


K 


H 


NHC0CH3 


L 


226-227 




4 


4'-CH3CO 


H 


NHCOCH3 


t 


261.5-262.5 




5 


4'-CH 3 00 


K 


NHCt^CH 3 


t 




25 


6 


4'-CH300 


K 




t 






7 


4'-CH 3 CH 2 CO 


« 


NHC0CH 3 


£ 


253 




e 


4'-ClCH2CO 


» 


KHCOCH 3 


t 


225 


30 


9 


4'-KO 2 C(CH 2 )2C0 


H 


NHCOCH3 


t 


240-241 




10 


4'-H02CC(CK 3 ) 2 CH2CO 


« 


NHOCCH3 


£ 


222 (dec) 




11 


n-C 3 K 7 


H 


-AH2 


I 




35 


12 


JI-C3H7 


H 


-NHCOCH3 


t 






13 


2-C5HH 


H 


-NHOOCH3 


I 






14 


C 2 H 5 


3'-CH 3 


-W3 


t 






15 


C 2 H 5 


3*-CH 3 


-SHCOCH 3 


t 




40 


16 


H 


3'-Cl 


-NHCOCH 3 


I 






17 


CI 


3*-CH 3 


-NHCOCH3 


I 


• 




18 


C2H5 


3'-F 


-NHCOCH 3 


t 




45 


19 


CH 3 


3'-F 


-NHCOCH3 


I 





55 



Example 20 



Preparation of (l)-N-{3-(4-{4 -lodophenyOphenyO^oxooxazolldin^S-ylmethyllacetamide (J, Ar=4-ICsH4. 
B = NHCOCH 3 ) 

(l)-N^3-(4-Phenylphenyl)*2-oxooxa20lidirh5-yfmethyl3acetamide (20 g, 0.064 mole) in a mixture of 
trifluoroacetic acid (170 mL) and acetic acid (570 mL) was stirred and heated at 60* C while adding 
dropwise a solution of iodine monochiorlde (139.2 g, 0.86 mole) in acetic acid (225 mL) during 6-7 hours. 
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30 



35 



to 



The mixture was stirred at 60 C overnight, cooled to room temperature and filtered. The resulting filter cake 
W ^ W ,tl o Wfth ether (t0 reniove excess ,odine ) ^d drie d to give the desired iodo compound as a tan 
solid (20.8 g, 74%) which was 94% pure by HPLC. The filtrate was diluted with water and filtered to 
separate additional product 3.4 g. The main fraction was dissolved in dimethyrfbrmamide (200 mL) and 
filtered through a shallow bed of Darco® or Celite® (which one?). The filtrate was diluted with water (30 mL) 
and cooled to give pure product (9.1 g), mp 265-267* C. 



10 



15 



Example 21 



Preparation of (X)-N-f3-(4^4 , .Fdrmylphenyl)phenyl)-2-oxooxazolidin-5- vlmethvnacetamld e (I, 
HCOCsH*. B-NHCOCHs) ~~ • - 



Ar = 4- 



(t)-N-{3-(4-(4'-lodophenyl)phenyl)-2^xooxazolidin-5-ylmethyl]acetamide (4.41 g, 0.01 mole) was re- 
fluxed in dry tetrahydrofuran (500 mL) and flushed thoroughly with gaseous CO 

Tetraki^Wphenyl^hosphineJpalladiumtO) (£35 g, 0.002 mole) was added and the mbrture stirred and 
neated at 50 C under slight positive pressure of CO (balloon) while adding tributyltinhydride (2.94 a 0 01 
so mole) in dry toluene (50 mL) during 6 hours. Heating and stirring under gaseous CO pressure was 
continued overnight. The reaction mixture was cooled to room temperature, added to petroleum ether (600 
mL) and filtered to separate the desired aldehyde (3.33 g. 97%). Recrystallization from acetonitrile gave 
pure aldehyde product as fibrous white needles, mp 21 0 ' C. 

The aldehyde can be readily converted to the corresponding carboxylic acid by oxidation with chromic 
25 acid in acetic acid. 



Example 22 



Preparation of (I)-N-[3^4-(4 , -(1. Hydroxyiminoethyl)phenyl)phenyl)-2^xooxa Z olidin-5-ylmethvl1 acetamide (I, 
Ar = 4-CH 3 C(=NQH)CgH», B = NHCOCH 3 ) ! — 

A mixture of 2.8 g of {t)-N.[3-(4-(4'-acetylphenyl)phenyl)-2-oxooxa2olidin-5-ylmethyl]acetamide, 5.6 g of 
hydroxyzine hydrochloride and 11.2 mL of pyridine In 560 mL of absolute ethanol was heated under 
reflux for 3 hours and the mixture was allowed to cool to room temperature. The solid formed was collected 
and washed with ethanol to give 2.58 g of the desired crude oxime. mp 268-272 *C. It can be further 
purified by recrystallization from ethanol. 



Example 23 



Pr9parati0n * Sod tom Salt of Succinate Hemlester of (t)-rM-(3-(4-(4'-(1-Hydro xyiminoethvnphenvHohenvlt-2. 
oxooxazolidin-5-ylmemyOacetamide (I, Ar=4 -CH 3 C( = NOCOCH2CH2CO z Na)C s hU, B^NHCOCH^ 

To a suspension of 1 g (2.27 mmol) of (i)-N-[3-(4-(4'-{l-hydroxyiminoethyl)phenyl)phenyl).2. 

so oxooxazolldln-5-ylmethyl]acetamide in 30 mL of DMF was added 135 mg (2.8 mmol) of NaH (50% 
dispersion In mineral oil) and the mixture was heated slowly to 40 *C when It became clear momentarily, 
then a massive precipitate formed as it was heated to 50* C for 1 hour. The mixture was allowed to cool to 
40 C. and 0.272 g (2.72 mmol) of succinic anhydride dissolved in a minimum volume of DMF was added. 
The thick white precipitate became opaque and easier to stir. It was heated at 50' C tor 0.5 hour, cooled to 

55 room temperature, and the precipitate was filtered and washed successively with DMF. glyme and ether to 
give 1.05 g of the sodium salt as a colorless white solid, mp 297-300* (dec). 
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Example 24 



Preparation of (lh^3-(4-(4'-(1-Carbox^ 

acetamide (I, Ar»4-CH 3 C( = NOCH2C02H)C6H» y B = NHCOCH 3 ) 

A mixture containing 1 g of (i)*N-[3-(4*(4 '-acetylphenyl)phenyl)-2-oxooxazolldin-5-ylmethyl]acetamide p 2 
g of carboxymethoxyiamlne hydrochloride and 4 mL of pyridine in 180 mL of absolute ethanol was heated 
under reflux for 3 hours. The mixture was allowed to cool and white precipitate formed was collected and 
washed with ethanol to give 0.8 g of the desired product, mp 232* C (dec). The sodium salt of the acid can 
be prepared by treating with aqueous sodium hydroxide and removing the water. 



Example 25 



Preparation of (t)-N-[3-(4-(4'-Acetylphenyl)phenyl)-2-oxooxazolidin-5-ylmethyllacetamide 4-Methyl- 
plperazlnylhydrazone (I, Ar = 4 -CH 3 C( = NN(CH 2 CH 2 )2NCH a )C 6 H4 f B==NHCOCH 3 ) 

(Jt)-N-[3-(4-(4'-Acetylphenyl)phenyl)-2-oxooxa20lidin-5-ylmethyl]acetamide (2.5 g, 0.0071 mole) and 1- 
amino-4-methylpiperazine (2.04 g, 0.018 mole) were heated at reflux in dry dioxane (350 mL) with 
borontrifluoride etherate (0.30 mL) overnight. The solvent was removed on a rotary evaporator and the 
product dried (80* C/0.1 mm) to give the titled hydrazine (3.19 g, 100%), mp 200* C (dec). 



Example 26 



Preparation of (X>N-[3-(4*(4'*(1-(4-Methylpip^ 

ylmethyl]acetamide (I, Ar^4 -0H 3 CH(NHN(CH2CH2)2NCHa)CgH4, B = NHCOCH3) 

(l)-N-[3-(4-(4 , -Acetylphenyl)phenyl)-2-oxooxazolldln-5-ylmethyl3acetamide 4-Methylpiperazlnyl- 
Hydrazone (3.57 g, 0,0079 mole) was heated in methanol (250 mL) at reflux and then cooled to room 
temperature. A solution of NaBHaCN (0.5 g r 0.0079 mole) and ZnCfe (0.5 g, 0.004 mole) in methanol (20 
mL) was added and the mixture stirred at room temperature overnight followed by reflux for 0.5 hour. The 
reaction mixture was added to saturated Na 2 C0 3 (75 mL) and water (200 mL) and extracted with 
CHaCb/MeOH (9/1, 5 x 100 mL). The extract was dried (MgSO*) and tie solvent removed on a rotary 
evaporator to give the product (2.91 g, 82%). The product was dissolved in 1 N HCI (10 mL) and water (200 
mL) and filtered to separate a solid (0.24g). The clear filtrate was divided into two equal parts. One part was 
made basic with sodium carbonate and extracted with CH2CI2/CH3OH (9/1, 3 x 100 mL), dried and the 
solvent removed to give pure produce (1 .26 g), mp 120* C. Hie second portion was freeze dried to give the 
hydrochloride salt of the product (1 .2 g), mp 168* C (dec). 



Example 27 



Preparation of (X)^N^3-(4^(4^(^Hydroxyethyl)phenyl)phenyO-2*oxooxazolidin"5-ylmethy)]acetamide (I, 
Ar»4'-CH 3 CH(SH)C6H4 t B = NHCOCH3) ~ 

To a suspension of 0.39 g of U)-N^3-(4-(4-Acetylphenyl^ 
in 100 mL of 95% ethanol was added 0.2 g of NaBH*. The mixture was slowly heated to its boiling point 
when the mixture became homogeneous. Heating was continued for 15 minutes, diluted with 100 mL of 
water, brought It back to boiling, allowed to cool to room temperature and stripped to dryness. The resulting 
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solid was triturated with water to give 0.36 g of white solid, mp 203.5-208.5 * C. It was recrystaflized once 
from ethanol to give 0.26 g of the desired alcohol as white solid, mp 207.5-212.5* C. 



Anal. Caicd for C20H22N2O1: 
Observed m/e by HRMS: 



354.1577 (M + ) 
354,1567. 



By using the procedures described in Examples 20-27, the following compounds in Table II were 
prepared or can be prepared. 
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Table II 



H§>-<g>-N 



■B 



I so- 



EX. 


X 


B 


mer 


m.p. (*C) 


20 


4'-I 


NHC0CH 3 


I 


265-267 


21 


4'-HCO 


KHC0CH 3 


t 


210 


22 


4'-CH 3 C(=NOH) 


NHCOCH3 


I 


268-272 


23 


4 ' -CH 3 C{«NOCOCH2CH 2 C02Na ) 


NHCOCH 3 


L 


297-300 (dec) 


24 


4'-CH 3 C(-N0CH2CO2H) 


NHC0CH 3 


t 


232 (dec) 


25 


4 ' -CH 3 C ( »NN ( CH 2 CH 2 ) 2 NCH 3 ) 


NHC0CH 3 


t 


200 (dec) 


26 


4 ' -CH 3 CH(NKN(CH 2 CH 2 ) 2 NCH 3 ) 


KHCOCH 3 


t 


168 (dec) 


27 


4'-CH 3 CH(OH) 


NHCOCH 3 


£ 


207.5-212.5 


26 


4'-K0CH 2 


NHCOCH 3 


I 


235 


29 


4 , -CH 3 CH{0C0CH2CH2 c0 2 H ) 


NHOOCH3 


t 


156 


30 


4 ' -CH 3 CH (OCOCH2CH2 co 2 Na > 


KHC0CH 3 


I 




31 


4'-CH<«N0K) 


NHCOCH3 


t 




32 


4'-CH(=N0CH 2 CO2H) 


NHCOCH3 


t 




33 


4 ' -CH ( »NN (CH2C«2 ) 2NCH3 ) 


NHC0CH 3 


t 




34 


4'-CH 3 CH 2 C(»NOH) 


SHC0CH 3 


L 




35 


4 ' -CH 3 CH 2 C ( »NOCOCH 2 CH2C02H ) 


NHCOCH3 


L 




36 


4'-CH 3 CH 2 CH(OH) 


NHCOCH 3 


t 





Example 37 
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10 



15 



B ^ NHCQC Ha) — * 

(I)-N-{3-(4^4'-todoph©nyl)phenyl)-2-oxooxa20lidin-5-yImethyl3acetamide (20.10 g, 0.046 mole) and 
cuprous cyanide (16.0 g, 0.16 mole) In N-methylpyrrolidinone (270 mL) were stirred and heated at 125 'C 
for 24 hours The reaction mixture was cooled to room temperature, poured into ice water, and filtered to 

wnlr^Z S ? d WaS 8dd9d to 2 COlumn packed with silica & 9) and with 

CHCI 3 /CH 3 OH (9/1. 1000 mL) and methanol (750mL). The combined eluents were evaporated to dryness on 

3 r °^ 11 , 9Va f? rat0r !? give *• P™*"* < 12 - 6 9- 81 % > wh| ch was 96% pure by HPLC. This material was 
recrystalll2ed from chloroform to give the ptire cyano compound, mp 208-209* C 



Anaf calcd: 


C, 88.05; 


H, 5.11; 


N, 12.53 


Found: 


C, 68.14; 


H. 5.14; 


N, 12.40 




68.05 


5.06 


12.49 



HRMS m/e catcd:335.1270, measured 335.1288 



20 



Example 38 



25 



30 



35 



ffi-^^ 0. Ar = 4> 



(i)-N^4.(4<;yanophenyl)phenyl)-2-oxooxazolidin-5.ylmethyl]a (2.68 g 0,0080 mole) was 

heated in dlmethylformamide (25 mL) with trimethylsilyl azide (1.89 g, 0.016 mole) at 140* C for 5 5 hours 
More azide (1.8 g, 0.016 mole) was added and heating at 140* C was continued for a total of 45 hours. The 
reaction mixture was poured onto ice and centrifuged to separate a brown solid which was washed with 

55 iS nu^ Q/ ?; 71 , 9, + !° % M he P u° dUCt WaS PUr,fied by ^^Pny on silica and eluted with 
CHCI3/CH3OH (9/1) and then with methanol. The methanol fraction proved to be the pure product, mp 
244 C (dec). The sodium salt of the product can be prepared by treating with aqueous sodium hydroxide 
and removing the water. 



40 



Example 39 
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Preparation of (l)-N-[3-(4-(4'-((N,N^ 

acetamfeJe (I, Ar = 4 -CH 3 CH2N(CH 3 )CH 2 C 6 ^, 6 = NHCbCH 3 ) " ' ~ 

(O-N-[3-(4-(4>ormylphenyl)pheny0 (1 7 QW5 . ^ 

e^ylmethylamine (1.48 fli 0.025 mol) were heated at reflux in methanol (l70mL). The mixture was cooled to 
25 C and a solution of sodium cyanoborohydride (0.315 g, 0.005 mole) In methanol (12.1 mL) was added 
and the mixture stirred at room temperature overnight The reaction mixture was added to saturated sodium 
bicarbonate (25 mL) and water (100 mL) and extracted with CH 2 CI 2 /MeOH (9/1, 3 x 100 mL). The extract 
was dried (MgSO*), filtered and the solvent removed on a rotary evaporator to give a white solid which was 
triturated with ether and dried to give the product (1.65 g. 86%). The product was dissolved in 1 N HCI (10 
mL) and water (150 mL) to give a clear solution. One half of this solution was made basic with sodium 
carbonate and extracted with CH 2 CI 2 /CH 3 OH (9/1, 3 x 100 mL). The extract was dried (MgSCU), filtered and 
the solvent removed to give pure amine (0.84 g), mp 162-164' C. The residual acidic solution was freeze 
dried to give the hydrochloride salt of the amine (0.32 g), mp 1 45-1 47 # C (dec). 

With primary amines, the reaction may stop at the imine stage when the reduction is carried out at 
room temperature. Refiuxing the reaction mixture for 1-3 hours with a small excess of NaBH 3 CN or NaBH* 
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completes the reduction. 

Reductive alkylation of ketones frequently fails with NaBH 3 CN/ZnCl2 but the intermediate hydrazone 
can be prepared and reduced as described previously in Example 27. 

By using the procedures described in Examples 37-39, the following compounds in Table III were 
prepared. 

Table III 



0 




Iso- 



Ex. 


X 


B 


irer 


n.p. (*C) 


37 


4'-NC 


NHCOCH 3 


£ 


208-209 


38 


4'-N 4 C 


NHCOCH3 




244 (dec) 


39 


4'-CH 3 GH 2 N<CH3)CH2 


NHCOCH3 


t 


162rl64 


40 


4'-CH 3 NHCH2 


NHOCCH3 


I 


197 (dec) 


41 


4'-(CH 3 ) 2 NCH2 


NHCCCH3 


I 


197 


42 


4'-CH 3 CK2NHCH2 


NHOOCH3 


L 


180 


43 


4'-(CH 3 CH2)2NCH2 


NHOOCH 3 


t 


137 (dec) 


44 


4'-(n-Pr) 2 NCH 2 


NHCOCH3 


t 


128 


45 


4'-n-C 4 H9NHeH 2 


NHCOCH 3 


t 


200 


46 


*4'-(n-C 4 H9)2NCH2 


NHCOCH3 


t 


107 


47 


4'-(n-C 5 H u ) 2 NCH2 


NHCOCH3 


t 


142 


48 


4'-n-C 8 H 17 N=CK 


NHCOCH3 


2. 


210 


49 


4'-n-C 8 Hx7NHCH2 


NHCOCH3 


t 


209 


50 


4'-<H0CH2ai2)2*O2 


NHCCCH3 


L 


123 


51 


4 ' -^M3N(CH2CH2 ) 2NNHCH 2 


NHCOCH 3 


t 


194 (dec) 


52 


4'-CH3O0CH-MCH2*HCl 

u 


NHOOCH3 


t 


100 


53 


4'-£nCH 2 


NHCOCH3 


t 




54 


4 ' -CT 3 OOT 2 <^2 CH 2NHa*2 


NHOOCH 3 


t 




55 


* (CH 3 > 2 NCW2 CH 2 NHCH 2 


NHC0CH 3 


t 





56 4'-CH 3 N^JcH 2 NHC0CH 3 t 



29 



EP 0 352 781 A2 

Example 57 



5 Preparation of (l)-N-[3-{4-{4 -(S-N.N-dimethylaminoproplonyOphenyQphenyl^oxooxazolidirhS-ylmethyq" 
acetamfde (I, Ar = 4~-(CHa)2NCH2CH2COC c H4, B = NHCOCH 3 ) ' ' 

N.N.N'.N'-Tetramethyldiaminomethane (0.29 g, 0.0028 mole) was added dropwise to trifluoroacetic acid 
(5 mL) cooled at -10* C and stirred for 10 minutes. (t)-N-[3-{4-(4-Acetylphenyl)phenyl)-2-oxooxa2olidin-5- 

w ylmethyljacetamide (1.0 g, 0.0028 mol) was added slowly as a solid at -10* C. The cooling bath was 
removed and the mixture stirred while warming slowly to room temperature. The reaction temperature was 
then gradually raised to 60-65° C and heated at this temperature overnight The reaction mixture was added 
dropwise to saturated sodium carbonate (50 mL) cooled in an ice bath. The resulting mixture was filtered 
and the yellow solid washed with water and dried to give the product 1.12 g, 97%, mp 192-194* C. 

75 A portion of the product (0.5 g) was dissolved in 1 N HCI (10 mL) and water (50 mL), filtered and the 
clear yellow solution freeze dried to give hydrochloride salt of the ketoamine (0.4 g) f mp 150*C gassing, 
195 *C (dec). 

When the Mannich resection was carried out using bis-{N-methylpiperidinyl)methane and propionyl 
derivative {I, Ar^'-CHaCHaCOCshU-, B = NHCOCH 3 ), an elimination product {I, Ar-4-CH 2 = C(CH 3 )- 
20 COCeHf-. B = NHCOCH3) was also obtained {Example 63). 



Example 58 



25 



Preparation of (t)-N-[3-(4'(4 f -(3-N,N-Dtmethylamino-1-hydroxypropyl)phenyl)phenyl)-2-oxooxazolidin-5- 
ylmethyllacetamide (I, Ar» 4 ^3)2^50^(0^0^^ B = NHCOCH 3 ) 

30 U)-N-[3-(4-(4'-3-N,N-Dimemyla^ 

(3.14 g, 0.0077 mole) in acetic acid (35 mL) was stirred with NaBHaON (1.93 g) at room temperature 
overnight The solution was added dropwise to saturated sodium carbonate (400 mL) and the pH adjusted 
to 9-10. The mixture was extracted with CH2CI2/CH3OH, (9/1, 4 x 150 mL). The extract was dried and the 
solvent removed to give the crude reduced amine (2.74 g, 87%), The compound was chromatographed on 

35 silica gel by eluting with CHCIa/CHaOH (9/1) to give pure amine, mp 194* C. A portion of the amine was 
dissolved in dilute HCI and freeze dried to give the hydrochloride salt 

By using the procedures described in Examples 57 and 58, the following compounds in Table IV were 
prepared or can be prepared. 

40 



45 



50 



55 
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Table IV 




EX. 


X 


B 


Iso- 
mer 


m.p.(*C) 


57 


4'-(CH3)2NCH 2 CH2CO 


NHCOCH3 


I 


192-194 


56 


4 ' - ( CH3 ) 2NCH2CH2CH (OH ) 


NHCOCH3 


t 


194 


59 


4 ' -0(CH2CH 2 ) 2NCH2CH2CH (OH ) 


NHCOCK3 


t 


165 


60 


4 ' -CH3N ( CK2CH2 ) ^^2CH 2 CO 


NKCCCH3 


t 


221 


61 


4 ' -CH3»(CH2C3J2 ) 2 NCH2 CH 2 C S (OR) 


NHCOCH3 


1 


151 (dec) 


62 


4 ' -CH 3 K(CH 2 CH2 ) 2 NCH2CH(CH3 )CO 


NHCOCH3 


L 


105 


63 


4'-CH 2 -C(CH3)CO 


NHCOCH3 


^ 


216 


64 


4 ' -CH3N (CH 2 CH2 ) 2*0*2°* (CH3 )CH (OH ) NHCOCH3 


z 


180 



35 

Example 65 



40 Preparation of (i)-N^3-(4-(3'-Methylsutfe^ (I, Ar=3'- 

CH 3 SOC 6 H*, B = NHCOCH 3 ) 

To a mixture containing 23.4 g (0.1 mol) of (l)-N-(3-pfienyl-2-oxooxa2olidin-5-ylmethyl)acetamide and 
29 g (0.13 mol) of silver trifluoroacetate, 300 mL of acetonitrile and 200 mL of chloroform was added 27 g 

45 of Iodine In one portion and allowed to stir at room temperature overnight. The mixture was filtered and the 
filtrate was concentrated under reduced pressure to give a brown solid which was triturated with distilled 
water, filtered and washed thoroughly with distilled water. The resulting solid was recrystalllzed from 200 
mL of acetonitrile (activated charcoal used) to give 27.5 g (77%) of (Z)-N-{3-(4-iodophenyl)-2-oxooxazolidin- 
5-ylmethylJacetamlde (XXIV) as a colorless crystalline solid, m.p, 194.5-195.5' C. 

so A Grignard reagent was prepared from 25 g (0.123 mol) of m-bromothioanisole and 3.59 g (0.148 mol) 
of magnesium In 125 mL of tetrahydrofuran. This solution was added to 56.8 mL (0.246 mol) of 
triisopropylborate in tetrahydrofuran at -70 *C. The borate ester was hydrolyzed with 10% sodium hydroxide 
solution, then acidified to give the boronic acid. Recrystallization from water gave 1 1.0 g of the boronic acid, 
mp 162-163' C. 

55 A mixture of 2.B g (0.015 md) of the above boronic acid In 40 mL of DMF, 4,2 mL of triethylamine, 3.6 
g of (i)-N-[3-(4-iodophenyl)-2-oxooxazondin-5-ylmethylIacetamide, 0.2 g of tri-2-tofylphosphine and 80 mg 
of palladium acetate was subjected to four "Firestone" cycles. The homogeneous solution was held at 
. 100*C under nitrogen for 72 hours, cooled, and filtered. The DMF was removed at 70' C (0.5 mm Hg) and 
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the residue dissolved in methylene chloride and washed with 10% ammonium hydroxide solution dried 
over magnesium sulfate and solvent evaporated to give 2.31 g of crude material which was chromatog- 
raphed on 70 g of silica gel with an eluent of methylene chloride-acetone to give 1.24 g of material 
consistent with product. Recrystallization from acetonltrlle gave 0.8 g of pure (i)-N-[3-(4-(3'- 
methylthlophenyl)phenyl)-2-oxooxazolidfn-5-ylmethyllacetamide. 

A mixture of 0.51 g (0.0014 moi) of the sulfide in 155 mL of chloroform was held at reflux to dissolve 
the solid, then cooled to -30 C, and a solution of 0.30 g (0.0014 mol) of 82% m-chloroperbenzoic acid in 15 
mL of methylene chloride was added at -30* C, then allowed to warm to -20 *C. After addition of 0.1 mL of 
dimethylsulfide, the mixture was warmed to 20 *C and the solvent removed. The residue was dissolved in 
chloroform and washed with saturated sodium bicarbonate solution, dried over potassium carbonate and 
solvent evaporated. The residue was chromatographed on 25 g of silica gel with methylene chloride- 
acetone as the eluent The product was dissolved in water, filtered (0.2 micron membrane filter) and the 
water removed. The residue was recrystallized from isopropanol to give 180 mg of the sulfoxide, mp 162- 
167 C. 1 H-NMR (ds-DMSO) S 8.27 (m,1H), 7.93 <s,1H), 7.80 (m,3H), 7.67 (m,4H), 4.73 (mJH), 4.20 (t,1H), 
3.80 (t,1H), 3.45 (m,2H), 2.80 <s,3H), 1.83 (s,3H); IR (KBr): 3280, 1750; 1665, 1610. 1520, 1050 cirT\ 

The sulfoxide can further oxidize to sulfone by reacting with excess MCPBA in chloroform under reflux 
for 3 hours. 



Example 68 



Preparation of (t)-^3-(4-(4^N,N-Dimethyte 

acetamide (I, Ar=4-(CH7pjCH75ri 2 66 6 h4, B = McOCH^ ~ 1 — 

A freshly prepared solution of 4-benzyloxyphenyl magnesium bromide (from 21.05 g of 4-benzylox- 
ybromobenzene and 2.2 g of magnesium metal) in tetrahydrofuran (80 mL) was added carefully to a stirred 
solution of freshly fused zinc chloride (17.14 g) in tetrahydrofuran maintained at 0-5 # C. The resulting 
mixture was stirred at room temperature for 30 minutes and then treated with (*)-N-[3-(4-iodophenyl)-2- 
oxooxazolidin-S-ylJmethylacetamide (14.4 g), added in one lot, followed by the addition of bis- 
(triphenylphosphine)nickel(ll) chloride (4,0 g). The mixture was stirred at room temperature for 90 minutes 
and then poured into an excess of ice and 1 N HCI and the solid that separated filtered off, washed with 
water, boiled with tetrahydrofuran and filtered. The solid was washed with a small quantity of tetrahydrofuran 
followed by hexanes and air-dried to yield 9.72 g of U)-N-[3-(4-(4'-benzyloxyphenyl)phenyl)-2- 
oxooxazolidin-5-ylmethyl]acetamide as a colorless solid, mp 235-237" C (dec). It was pure enough to be 
used in the next step. An analytical sample was prepared by recrystallizing a small quantity of the product 
from acetic acid, mp 243-245* C (dec). r 

A suspension of the benzyloxy compound (6.74 g) In a solution of hydrogen bromide in acetic acid (72 
mU 30.32%) was stirred and heated under reflux for 10 to 15 minutes, cooled and filtered. The colorless 
solid was washed with ether and air-dried to yield (l)-N-[3-(4-(4 / -hydroxyphenyl)phenyl)-2-oxooxazolidin-5- 
ylmethyljacetamide (4.03 g), mp 280-281 * C (dec). 

Sodium hydride (0.5 g; 50% oil dispersion) was added in small portions to a stirred solution of the 
phenolic compound (3.26 g) in warm dimethylformamide (75 mL) and, after the addition was complete, the 
mixture was stirred at room temperature for 15 minutes and then treated with a freshly prepared solution of 
2-dimethylaminoethyl chloride (from 6.0 g of the hydrochloride and aq NaHCOa) in benzene (30 mL) added 
in one lot The resulting mixture was stirred and heated at 90-100* C overnight and then stripped of the 
solvents under reduced pressure. The residue was triturated with water and filtered. The solid was dissolved 
in requisite volume of methylene chloride and the solution extracted twice with 1 N HCI (50 mL each time). 
The combined acid extracts were filtered to remove traces of undissolved material and the filtrate cooled 
and basified with cone, ammonium hydroxide. The mixture was extracted twice with methylene chloride and 
the combined methylene chloride extracts were washed with H 2 O r dried over MgSC>4 and stripped of the 
solvent under reduced pressure to yield a solid which was recrystallized from isopropanol to furnish 1.4 g of 

(l>N-[3-(4-(4-N.N-Dimethylaminoethyloxyphenyl)phenyl)-2-oxooxazolidin-5-ylmethyl]acetamid^ as a color- 
less solid, mp 202-204* C. 



Example 67 
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Preparation of {lHH3-(4-4 r -MethyltNoph^ (I. Ar»4 - 

5 CH 3 SC6HU- < B = NHCOCHa) 

A Grignard reagent was prepared from 12.2 g (0.06 mol) of p-bromothioanisole and 1.7 g (0.07 mol) of 
magnesium in 70 mL of tetrahydrofuran. This soiution was added to 22.7 mL of triisopropyiborate in 
tetrahydrofuran at -70* C. The borate ester was hydrolyzed with 150 mL of 1 N sodium hydroxide solution 
w and most -of the tetrahydrofuran from the mixture was removed under reduced "pressure. Acidification of the 
basic soiution with 10% hydrochloric acid gave 9-28 g of the crude boronic acid. Recrystallization from 
water gave 3.8 g of pure p-methylmercaptophenyi-boronlc acid as a colorless, crystalline solid, m.p. 211.5- 
212' C. 

A mixture of 2.52 g (0.015 mol) of the above boronic acid in 40 mL of DMF, 4.2 mL of triethylamine, 3.6 
is g of (l)-N-[3-(4-iodophenyl)-2-oxooxa20lidin-5-ylmethyl]acetamide, 0,2 g of tri-2-tolylphosphine and 80 mg 
of palladium acetate under nitrogen atmosphere was heated at 100* C for 72 hrs. cooled, and diluted with 
40 mL of ether. The solid precipitate formed was filtered, washed successively with ether, water, sodium 
bicarbonate and water to give a crude product. The crude product was recrystallized once from ethanol to 
give 1.3 g of pure (l)-N-[3-<4^4'nTiethylthiophen m.p. 
20 244.5-246.5* C. HRMS: Calcd. 356.1 1 95; Measured, 356.1 1 68, 



Example 68 

26 

Preparation of (t)-N-[3-(4-(4 / >Methylsulfenylphenyl)phenyl)-2^xooxazolidin-5-yimethyiIace1amfd^ (I, Ar°4- 
CHaSOCsH*-, B = NHCOCH 3 ) 

30 A mixture of 0.6 g (1.68 mmol) of the sulfide of Example 67 in 250 mL of chloroform was heated to 
dissolve the solid, then cooled to -30 # C, and 0.36 (1.68 mmol) of 82% nvchJoroperbenzoic acid was added 
at -30* C, then allowed to slowly warm to -10* C. Trace of insoluble material was removed by filtration and 
the filtrate was diluted with ether to precipitate 0.59 g of the sulfoxide, m.p. 217-219* C. The product was 
shown to be at least 99% pure by hplc. An nmr (CDCI 3 ) showed absence of any sulfone resonance. HRMS; 

as Calcd. 372.1 1 44; Measured, 372.1 156. 



Example 69 

40 

Preparation of (l)-N-[3-(4-(4' -Methylsulfonylphenyl)phenyl)-2'Oxooxazolidin-5-ylmethyllacetamide (I, Ar=4'- 
CHaSC^CsrV, B = NHCOCH^) 

45 A mixture of 0,4 g (1.1 mmol) of the sulfide of Example 67 and 0.53 g (2.45 mmol) of 82% m- 
chloroperbertzoic acid in 200 mL of chloroform was heated under reflux for 2.5 h. The mixture was cooled 
and diluted with ether to precipitate the desired sulfone, 0.4 g, m,p, 259-260.5*0 dec. The product was 
shown to be homogeneous by hplc. HRMS: Calcd. 338.1089; Measured, 338.1126. 

By using the procedures described in Examples 65-69, the following compounds in Table V were 

so prepared or can be prepared. 



55 
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Table V 



TO 



15 



20 



25 



30 



35 



40 



45 



50 




B 



Ex. x 


y 


0 


Iso- 
mer m.p.{*C) 


65 


3'-CH 3 SO 


H 


nhcdch3 


t 


162-167 


66 


4'-(CH 3 ) 2 NCH2CH20 H 


NH0CCH3 




202-204 


67 


4'-CH 3 S 


H 


NHCOCH 3 




24d 5-24fi R 


68 


4'-CH 3 SO 


H 


NHCOCH 3 


I 


217-21Q 


69 


4'-CH 3 S0 2 


H 


NH00Ol 3 


0 




70 


3*-CH 3 CH2 


H 


NH00CH 3 


p 

*- 




71 


2'-CH 3 


H 


NHO0CH 3 


I 


181-183 


72 


3'-HOO 


H 


NHCOCH3 


t 


146-147 


73 


3'-NH 2 


H 


NHOOCH3 


I 


220-221 


74 


3'-(CH 3 ) 2 N 


H 


NHCOCH3 


Z 


163-163.5- 


75 


4'-CH 3 0 


H 


NK00CH 3 


L 


239-241 (dec) 


76 


4'-(CH 3 ) 2 N(CH 2 )30 H 


NHOOCH3 


t 


191-193 


77 


4'-C6H 5 CH 2 0C0CH 2 O H 


NHOOCH3 


t 


186-187 


78 


4'-H0 2 CCH 2 0 


H 


NHCOCH3 


t 


228-230 (dec) 


79 


4*-F 


H 


NHCOCH3 


t 


229-230 (dec) 


80 


4'-Cl 


H 


NHCCCH3 


t 


249-250 (dec) 


81 


4'-CH 3 


5'-CH 3 NHCOCH3 


I 


168-169 


82 


3'-CH 3 


5'-CH 3 NHCOCH 3 


t 


106-107 


83 


4'-F 


5'-F 


NHO0CH 3 


t. 


201.5-203 


84 


3'-F 


5'-F 


NHOOCH3 


L 


204-204.5 



Example 85 



66 



Preparation of (l)-N-[3-(4-(4-Pyridy^ (I, Ar^'-NCsH* 
B-NHCOCH3 ~ — ; — 1 

To a stirred solution of 75 9 (0.388 mol) of 4-bromopyridine hydrochloride In 400 mL of ether and 200 
mL of water (2 layer system) was added 40 9 of sodium carbonate (0.38 mol) In several portions. The water 
was separated, the ether layer was washed once with brine, dried (MgSOO and most of the solvent was 
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removed under reduced pressure. As soon as the vacuum started to improve indicating that most of the 
ether was removed, 200 mL of fresh anhydrous ether was added and the solvent was again removed. This 
process was repeated once more to minimize any moisture present. To the residue still containing small 
amount of ether was added 750 mL of ether immediately. The solution was cooled to -78* C, and 185 mL 

9 (0.462 mol, 20% excess) of 2.5 N n-butyllithium (in hexane) was added at such a rate that the temperature 
of the reaction mixture remained below -65 'C (-20 min). When the temperature returned to below -70 \ 
92.2 g (0.463 mol) of trimethyltin chloride dissolved in 200 mL of ether was added at below -65* C. When 
the addition was complete, it was stirred at -75 *C for 0.5 hour, and then the cooling bath was removed to 
allow the temperature of the reaction to slowly rise. When the temperature of the reaction reacted -20* C, 

ro 10 mL of methanol followed by 200 mL of water were added and the mixture was allowed to come to room 
temperature. The ether layer was washed once with brine, dried (MgSCU) and the solvent was evaporated 
under reduced pressure to give 114 g of a light tan liquid. The pure product was isolated by distillation 
through a 30 cm Vigreux column, bp 40-42* C (0.1 mm), [bp 32-34* C (0.07 mm)]. n-Butytoimethyltin. a by- 
product distills at below room temperature at this pressure and separates well by distillation through the 30 

rs cm Vigreux column. 

A mixture containing 74.5 g (0.204 mol) of (I)-N-[3-(4-iodophenyl)-2-oxooxa20lidin-5-yimethyl]- 
acetamide, 60 g (0.248 mol) of 4-pyridyttrimethyltin, 23 g (0.033 mol) of freshly prepared bis- 
(triphenylphosphine)palladium(ll) chloride and 71 mL of triethylamine in 1300 mL of dry dimethyformamide 
(DMF) was heated at 50-60 "C until all of the lodophenyloxazolidinone is used up (24-28 hours) as 

20 monitored by HPLC. The insoluble catalyst was removed by filtration through a bed of Celite® and the 
volatile material and all of the solvent (DMF) from the filtrate was removed under reduced pressure 
(<40* C). The resulting oil was taken up in 500 mL of chloroform and diluted with 1.5 L of ether to give a 
tan precipitate. The precipitate was filtered and dried under a stream of nitrogen, digested with 1 L of 1 N 
HCI, filtered to remove insoluble material and neutralized to pH of 8 using cone, ammonium hydroxide at 

25 10-20* C, The off-white precipitate was collected on a filter, dissolved in 400 mL of hot 95% ethanol, treated 
with charcoal, and diluted with 700 mL of water. The solution was concentrated under reduced pressure to 
remove most, of the ethanol to give an off-white precipitate. The precipitate was collected on a filter and 
washed with a small amount of ice water and dried to give 26 g (40.3% theory) of the product, mp 188- 
190*C. Several other runs conducted under the same conditions gave products in 40-45% yields. The 

30 material can be further purified by recrystaJlization from absolute ethanol, or repeated the work-up 
procedure to give analytically pure sample of (l)-N-(3-(4-(4-pyridyl)phenyl)-2-oxooxazolidin-5-ylmethyl3- 
acetamide as a colorless white solid, mp 191-192* C. 



35 



Anal. Calcd for CizHizNaOa: 


C, 65.58; 


H, 5.50; 


N, 13.50 


Found: 


C, 65.33; 


H, 5.67; 


N, 13.37 




65.35 


5.53 


13.38 



40 Following a procedure similar to the one described in Example 65, amine oxide derivatives of the 
pyridyl compounds were prepared by treating with excess MCPBA. 

l-N-{3-{4-Tri-n-butylstannylphenyl)-2-oxooxazolldin-5-yl-methyJ3acetamlde was prepared as follows. 
To a mixture of 7.0 mL of hexabutyldltin, 3.60 g of (X)-N-{3-(4-iodophenyl)-2-oxooxazolidin-5-ylmethyl]- 
acetamide and 25 mL of DMF under nitrogen, which had been subjected to several Firestone cycles to 

<5 remove oxygen, was added 0.16 g of (PhCN) 2 PdCl2 with stirring and the mixture was stirred at 70'C 
overnight. The mixture was poured Into 500 mL of water and extracted with ethyl acetate, which was dried 
(MgS04), filtered through a Celite® pad to remove both Pd and the MgSO*. and evaporated In vacuo . The 
mixture was chromatographed on silica with chloroform to give the pure (IJ-N-tf-^-trk^Butylstannyl- 
phenyl)-2-oxooxazolidin-5-ylmethyl]acetamide free from tributyltin iodide by-product as a* contaminant 

so isolated was 3.21 g. 

By using the procedures described in Example 85, the following compounds in Table VI were prepared 
or can be prepared. 
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Table VI 



Ar 



K 
CH, 



N 



O- 
P- 



-o- 




B 



Iso- 

B raer ra.p.( 4 C) 

4'-H= 5 H 4 KHOOCH3 I 191-192 

2'-MC 5 H 4 NHCOCH3 *• 170-173 

2'-OC5H 4 NHOOCH3 t 110 (dec) 

3 '-W5H4 NHOXH3 «■ 183-185 

3'-Ot s H 4 NHCOCH3 «- 220 (dec) 

4'-OC 4 H 4 NHOOCH3 t 

4'-ClC € H 4 NHOOCH3 £. 249-250 

O NHC3OCH3 1 221-222 (dec) 



NHOOCH3 L 196 (dec) 



NHOOCH3 



NHCOCH3 6SL 



CH,, 

^— NHaocH 3 dt 

CH, 
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w 



15 



20 



25 



30 



40 



45 



so 



55 



Table VI 
(Continued) 

Iso- 

EX. at B iter m.p.( # C) 

Oi u — 

97 H T \— . NHOOCH2CI I 



98 d NHSOCH3 I 



HO,C 

NHO0C 3 H 7 I 



99 *^V" 



100 N ^"V- NKSO2C2H5 L 

101 ",^""V~ NHODCH3 t 

35 ^fOj 

102 



b- 



103 h' V— NH2 



H _ 

104 C A H 9 SC>2tf^y NHODCH3 t 
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Table VI 
(Continued) 

» 

Iso- 

Ex. At B mer 



105 CH 3 S-{~y_ NHO0CH 3 t 



O 
» 



106 Qf 3 S0-^^- NHCOCH3 t 

10? c 3 H 7 m-/~y- NH00CH3 e. 



108 NHCOCH3 £. 



109 C^— NHOOCH3 I 



110 V_ NHCOCH3 e. 

N 
I 

CH, 

HI f \» NHCOCH3 I 



112 // y_ NHC0CH 3 t 
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Example 113 

5 



Preparation of (l)-N-[3-(4-(2^5'-Dihydroxyphenyl)pheny1^ (l,Ar«2' t 5'- 
(HOhCcH^B-NHCOCH^ 

10 

(l)-N-I3-(4-Nitrophenyl)-2-oxooxazolrdin-5*ylmethyl]acetamide was prepared according to the proce- 
dures previously described in U.S. Patent 4,705,799. The nitro compound was reduced to the correspond- 
ing amino derivative by catalytic hydrogenatlon In 95% ethanol in the presence of platinum oxide under 40 
pslg of hydrogen pressure. 

15 To a mixture containing 1 g (4 mmol) of (l)-N-[3-(4-aminophenyl)-2-oxooxa20lidin-5-yimethyl]acetamide l 
1 mL of 28% HCI and 4 g of ice was added a solution of 0-28 g of sodium nitrite in 1 mL of water dropwise 
at 0-5 *C, After the addition was complete, the mixture was tested with starch/iodide paper to insure the 
reaction was complete. The mixture after being made neutral (pH 6-7) by cautious addition of sodium 
carbonate dropwise to a solution of 0.65 g (50% excess) of benzoquinone dissolved in a minimum amount 

20 (-15 mL) of 95% ethanol with vigorous stirring at 10-15' C. The mixture was allowed to come to room 
temperature, stirred for 1 hour and diluted with 200 mL of water. The desired benzoquinone attached 
phenyloxazolidinone was obtained as a brick colored solid, 0.95 g, mp 218-219.5*C. It was recrystallized 
once from acetonitrile to give 0.4 g of the pure quinone derivative as a golden orange solid, mp 235*236* C. 
To the orange solid (1 .6 g, 4.7 mmol) suspended in 45 mL of 95% ethanol was added 0.5 g of sodium 

25 borohydride. A slight exotherm was noted and the mixture became homogeneous in 10 minutes. Water (50 
mL) was added and the mixture was warmed to 50 *C. After allowing to cool, most of the ethanol was 
removed under reduced pressure and the resulting aqueous solution was made acidic (pH 1) with 6 M HCI 
to precipitate the product. The product was obtained as a light grayish purple solid, 1.03 g, mp 227- 
228.5* C. 

30 

Example 114 



35 . 

Preparation of (l)-^3-(4*(4 # -Ethylphenyi)phenyl)-2-oxooxazdidin-5-ylmethyl3acetamide (L Ar=4'- 
CHaObCsHi, B = NHCOCH 3 ) 

To 4'-ethylbiphenylcarboxylic add (20 mmol) dissolved in 50 mL dry DMF was added 25 mmol of 
40 triethylamine and the mixture was cooled in an ice bath, added 38.5 mmol of methyl chloroformate 
dropwise at 0-5 # C, and the stirred at room temperature tor 15 minutes. The mixture was cooled to 0*C 
again, and a cold solution of 38.5 mmol of sodium azide dissolved in a minimum amount of water (<8 mL) 
was added as rapidly as possible (in one portion if possible) at <5*C. The reaction mixture was stirred at 
0*C for 1 hour and poured into 500 mL of ice-water. The resulting precipitate was filtered while still cold 
45 (<10 min), washed with cold water and dried under a stream of nitrogen to give the crude 4'-ethyibiphenyl- 
carbonyl azide. The azide was used in place of 4'-ethylbiphenyl1socyanate for the subsequent reactions 
according to the procedures exactly paralleling those described previously for Examples 1 through 3 to give 
the desired product as a colorless solid, mp 223-224* 0. 

By using the procedures described in Examples 113 and 114, the following compounds in Table VII 
so were prepared or can be prepared. 
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Table VII 



0 



Ar 

^ ML, 

Ex. aj- I«o- 

, ______ rner n>»P.(*C) 

™ 4M W*tt ^3 t 223 _ 224 

115 4'-(CH 3 ) 2 IC 6 H4 NHCOCH3 dfc 

1U 4'-(CH 3 ) 2 N(0)C 6 H 4 khqxh 3 d, 125-127 

1" 4'-(9-fluorW2-ylj NHCOT3 * 237.5-238.5 

U8 4'-(9-fluor_nol-2-yl) NBOOCH3 t 214-221 

119 3 '~°&Vk MHC0CH3 £. l40 -l 4 l 



120 



WOXH3 dt 



121 



IHCOCH3 d£. 



122 



ch/ 
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Table VII (continued) 



Iso- 

Dc. At B mer m.p.(*C) 



123 t^Y" NHOOCH3 t 



CHj 



124 w f~V- NHOOCH3 L 

H 5 C 2 



125 S^J_- NHCDCH3 I 



126 M J— NHOOCH3 L 



127 * V— NHOOCH3 £. 



n 



128 f < — NHOOCH3 t 



129 .* N V NHOOCH3 I 209-211 

H- 67 
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Example 130 



15 



20 



2.05 (s,3H); MS: m/e 331.1^7 S^N^ffi.!^ ^ 3 ' 17 ^ 3 00 

^^Z^f^^z^^zv^ t° in ' methano1 (3 mL > « *-* 



25 



Example 131 



30 



35 



40 



SSmJi Z« ) (4J-™«H). 7*7< S .,H>. 5.00 (m..H). 4.30 «.,H>. 4.00 W H, 3 *3 

B-MHCOCH,)bylh8proooduredescnb«linU.S.Paent4 705 799 ™nr~ razoryt. 



50 
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Table VIII 




" ' t 

ISO- 

Ex, At B mer m.p. ( # C) 

130 5-isoxazolyl NHCOCH3 t 175-178 

131 2-rethyl-4-tbia2olyl N 3 I KMR 

132 2-methyl-4-thiazolyl NHCOCH3 t 179-180 

133 lH-pyra2ol NHCOCH3 I 235-236 (dec) 

134 2-*Tino-4-thia20lyl NHCOCH3 I 171-174 (dec) 

135 2-amino-4-pyrinidinyl NHCOCH3 I 258 (dec) 

136 5-oxazolyl NHCOCH3 L 200 (dec) 



Dosage Forms 

The antibacterial agents of this Invention can be administered by any means that produces contact of 
the active agent with the agent's site of action In the body of a mammal. They can be administered by any 
conventional means available for use in conjunction with pharmaceuticals, either as individual therapeutic 
agents or in a combination of therapeutic agents. They can be administered alone, but are generally 
administered with a pharmaceutical carrier selected on the basis of the chosen route of administration- with 
standard pharmaceutical practice* 

The dosage administered will, of course, vary depending upon known factors such as the phar- 
macodynamic characteristics of the particular agent, and its mode and route of administration; age, health, 
and weight of the recipient; nature and extent of symptoms; kind of concurrent treatment; frequency of 
treatment; and the effect desired. Usually, a daily dosage of active ingredient can be about 5 to 20 
milligrams per kilogram of body weight. Ordinarily, when the more potent compounds of this invention are 
used, 5 to 15, and preferably 5 to 7.5 milligrams per kilogram per day, given in divided doses 2 to 4 times a 
day or in sustained release form, is effective to obtain desired results. These drugs may also be 
administered parenterally. 

Projected therapeutic levels in humans should be attained by the oral administration of 5-20 mg/kg of 
body weight given in divided doses two to four times-daily. The dosages may be increased in severe or life- 
threatening Infections. 

Dosage forms (compositions) suitable for internal administration contain from about 1.0 milligram to 
about 600 milligrams of active ingredient per unit. In these pharmaceutical compositions, the active 
ingredient will ordinarily be present in an amount of about 0.5-95% by weight based on the total weight of 
the composition. 
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The active Ingredient can be administered orally In solid dosage forms, such as capsules, tablets, and 
powders, or In liquid dosage forms, such as elixirs, syrups, and suspensions. It can also be administered 
parenterally, in sterile liquid dosage forms. 

Gelation capsules contain the active Ingredient and powdered carriers, such as lactose, sucrose, 
manitol, starch, cellulose derivatives, magnesium stearate, stearic acid, and the like. Similar diluents can be 
used to make compressed tablets. Both tablets and capsules can be manufactured as sustained release 
products to provide for continuous release of medication over a period of hours. Compressed tablets can be 
sugar coated or film coated to mask any unpleasant taste and protect the tablet from the atmosphere, or 
enteric coated for selective disintegration in the gastrointestinal tract. 

Liquid dosage forms for oral administration can contain coloring and flavoring to Increase patient 
acceptance. *" 

In general, water, a suitable oil, saline, aqueous dextrose (glucose), and related sugar solutions and 
glycols such as propylene glycol or polyethyiene glycols are suitable carriers for parenteral solutions. 
Solutions for parenteral administration contain preferably a water soluble salt of the active ingredient, 
suitable stabilizing agents, and, If necessary, buffer substances. Antioxidants such as sodium bisulfate! 
sodium sulfite, or ascorbic acid either alone or combined are suitable stabilizing agents. Also used are citric 
acid and its salts and sodium EDTA. In addition, parenteral solutions can contain preservatives, such as 
benzalkonium chloride, methyl- or propylparaben, and chlorobutanol. 

Suitable pharmaceutical carriers are described in Remingtons Pharmaceutical Sciences, A. Osol a 
standard reference text in this field. — " — 

Useful pharmaceutical dosage forms for administration of the compounds of this invention can be 
illustrated as follows; 



Capsules 

A large number of unit capsules are prepared by filling standard two-piece hard gelatin capsules each 
with 75 milligrams of powdered active ingredient. 150 milligrams of lactose, 24 milligrams of talc, and 6 
milligrams of magnesium stearate. 



Soft Gelatin Capsules 

A mixture of active ingredient in soybean oil is prepared and injected by means of a positive 
displacement pump into gelatin to form soft gelatin capsules containing 75 milligrams of the active 
ingredient. The capsules are washed and dried. 



Tablets 



A large number of tablets are prepared by conventional procedures so that the dosage unit is 75 
milligrams of active ingredient, 0.2 milligrams of colloidal silicon dioxide, 5 milligrams of magnesium 
stearate, 250 milligrams for microcrystalline cellulose, 11 milligrams of cornstarch and 98.8 milligrams of 
lactose. Appropriate coatings may be applied to Increase payability or delay absorption. 



Injectables 



A parenteral composition suitable for administration by injection is prepared by stirring 1.5% by weight 
of active ingredient In 10% by volume propylene glycol and water. The solution is made isotonic with 
sodium chloride and sterilized. 



Suspensions 
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An aqueous suspension is prepared for oral administration so that each 5 milliliters contain 75 
milligrams of finely-divided active ingredient, 200 milligrams of sodium carboxymethyl cellulose, 5 milli- 
5 grams of sodium benzoate, 1 .0 grams of sorbitol solution, U.S.P., and 0.025 milliliters of vanillin. 



Utility 

ro Test results indicate that the compounds of this invention are biologically active against gram positive 
bacteria Including multiple antibiotic resistant strains of staphylococci and streptococci. These compounds 
are potentially useful for the treatment of both human and animal bacterial infections including diseases of 
the respiratory, gastrointestinal, genito-urinary systems; blood; interstitial fluids; and soft tissues. 

As shown in Table IX, compounds of Formula (I) exert an in vitro antibacterial effect. A standard 

75 microdilution method (National Committee for Clinical Standards . Tentative standard M7-T . Standard 
methods for dilution antimicrobial susceptibility tests for bacteria that grow aerobically. National Committee 
for Clinical Laboratory Standards, Villanova, PA, 1982) with Mueller-Hrnton broth is used to determine the 
24-hour minimal inhibitory concentrations (MIC r s) for test strains of Staphylococcus aureus and Escherichia 
coll. 

20 The in vivo potency of these compounds is exemplified by the data summarized in Table X. 
Determinations of in vivo efficacy are performed by inoculating mice intraperitoneally with cultures of the 
infecting organism diluted to produce 100% mortality in control animals within twenty-four hours. The 
culture of S. aureus used to infect the animals was diluted to the required bacterial density using 5% 
aqueous hog gastric mucin. The compounds are dissolved or suspended in 0.25% aqueous Methocel® 

25 (Methocel®: Hydroxypropyl Methylcullulose, E15 Premium, Dow Chemical Company) for oral administration 
or sterile distilled water containing 5% dimethylsulfoxide (Fisher Scientific Company, Fairlawn, NJ) for 
subcutaneous administration. The mice are dosed at one hour and at four hours post-infection. Mortality is 
recorded daily until test determination seven days post infection. The number of survivors in each treatment 
group on the seventh day after infection is used in the calculation of the ED&o, the dose of compound that 

oo protects 50% of the mice (Litchfield, J. T. and Wildoxon. A simulated method for evaluating dose-effect 
experiments. J. Pharmacol Exp. Ther.. 98:99-1 1 3, 1 948), 
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Table IX 



IS Vitro Broth Microdilution 
Minimal Inhibitory Concentrations (MIC's) 



Mininwm Inhibitory Concentration 
(/ig/mL) 

Staphyloco ccus aureus Escherichia eeli 

0.5 >i 28 

0.5 >12 8 

2 >128 

<0.13 >i28 

<0.13 >12 8 

0.5 >12 8 

8 >128 

<0.13 >128 

0.25 >i28 

1 >128 
8 >128 

2 >128 



1 

0.5 



>128 
>128 



<0.13 >128 

4 >128 

* >128 
0.25 >i28 

>128 

* >128 

* >128 
0.5 >128 
4 >128 
0.5 >i 2 a 
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Table IX 
(Continued) 



Exanple Minimun Inhibitor/ Concentration 



No. (/*g/niL) 



Staphylococcus aureus Escherichia coli 

48 <0.13 >128 

49 1 >128 

50 0.5 >128 

57 1 >128 

58 1 >128 

59 2 >128 

60 1 >128 

61 2 >128 

62 2 >126 

63 0.25 >128 

64 4 >128 

65 2 >128 

66 0.5 >128 

67 0.25 >128 

68 0.25 >128 

69 0.25 >128 

70 2 >128 

71 2 >128 

73 0.5 >128 

74 8 >128 

75 <0,13 >128 

85 <0.13 >128 

86 2 • >128 

87 32 >128 

88 <0.13 >128 

89 2 >128 
92 2 >128 

113 16 >128 
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Table IX 
(Continued) 



Mininum Inhibitory Concentration 



Staphylococcus aureus Escherichia coli 



"* 0.5 >128 

U* 16 >128 

116 16 >128 

117 4 >128 

118 4 >128 

119 <0.13 >128 
130 1 >128 

132 4 >128 

133 4 >128 

134 8 >128 

135 4 >128 

136 1 >128 



Example 
NO. 
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Table X 



In Vivo Activity of Ocnpounds Against 
Staphylococcus Aureus in an Acute Lethal Mouse Model 



Exanple 

NO. EDso- (mg/kg) 





Oral 


Subcutaneous 




/lOTUJilSuXaulOn 




3 


2.9 


2 


4 


22 


39.7 


7 


NT 


>90 


8 


>90 


>90 


9 


>90 


16.8 


10 


NT 


NT 


20 


>90 


>90 


21 


44.7 


>90 


22 


>90 


>90 


23 


17.3 


24.3 


24 


>90 


>90 


25 


13.9 


5.8 


26 


NT 


NT 


27 


6.6 


7.6 


28 


52.6 


30 


29 


16.1 


9.8 


30 


16.1 


9.8 


37 


<1.2 


0.6 


38 


NT 


>90 


43 


6.4 


3.7 


44 


8.6 


3.7 


45 


NT 


13.9 


46 


NT 


30 


47 


NT 


HT 


48 


NT 


NT 
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Table X 
(Continued) 



Example 

No - ED50 (ng/kg) 

1 Q T al ~~ Sutcutanools" 

Administration 













49 


65.2 






50 


NT 


6.5 


15 


57 


18 


IV 




58 


13.8 






59 


7 


Z • / 




60 


30 


• mJ 


20 


61 


47.4 


* • 7 




62 


51.9 






63 


>90 




2S 


64 


50 


1 1 
AX 




65 


NT 






66 


NT 


NT 


30 


67 


4.5 






68 


2.2 


0*7 




69 


4 


1 5 




70 


17 


1 o 


35 


71 


SI. 9 


>90 




73 


11.8 


5 




74 


NT 


17.1 


40 


75 


NT 


NT 




85 


1.3 


0.5 




86 


NT 


15.5 


45 


87 


16.1 


9.8 




88 


1.6 


0.5 




89 


2 


<3.3 




92 


NT 


NT 


SO 


113 


>90 


68.3 
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Table X 
(Continued) 



70 



15 



20 



30 



35 



Example 

No. ED50 (rogAg) 

* 

Oral Subcutaneous 
Administration Administration 



T 1 A 
114 


n 1 


MOO 


115 


NT 


NT 


116 


NT 


6.4 


117 


NT 


NT 


118 


NT 


NT 


119 


6.2 


5 


130 


6 


6 


132 


NT 


17 


133 


22 


22 


134 . 


56.5 


47 


135 


68 


NT 


136 


14.8 


51.9 



NT - Not Tested 



Claims 

40 1 . An aryl benzene oxazolidinone of the formula 



06. 



50 

CD 

wherein, for the i, and mixtures of the d and I stereoisomers of the compound Ar is an aromatic group 
55 selected from the group consisting of 
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10 



15 



20 



25 



a diazlnyl group optionally substituted with X and Y, a triarinyl group optionally substituted with x and Y, 



1 



z 



I 



Zis 0, S, or NR 5 ; 

W is CH or N, or also can be S or 0 when Z is NFfe; 
X independently is H, -N0 2 , -S<0) n Ri , tetrazoyl, 

30 

o 

-s(O) 2 -N=s(0)p«2R3 f _sa, -sr^,, _cor 23( 

o 



35 



45 



so 



C% OCRd 
I I 
-^ONRsRfir -C-R 2 3* -C-*23* -0*23* 

«fiRsN-(CH 2 ) t -C-, -QJ, -CR5, halogen, -NR5R5, 

-NCOR4, -NStO)^, -CR23<tH 16 ;C% 7 , -CR 23 , 

R 9 



alkyl of 1 to 8 carbons optionally substituted with one or more halogen atoms. OH, =0 other than at alDha 
55 P°»S<0)„R 2 4,orNR s ^ o other than at alpha 

S-C^aiSny^ W ' th ° r m ° re hal09Sn at0m8, ° H> C * NRsRs ° r COaR8: 

o o a ' 

-NH CR*;-NM CfU; -NG 2 ; NR 9 G--NGM*; 
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Ra and Ro are independently C1-C2 alkyl or, taken together are -(CH 2 ) q -; 
R+ is alkyl or 1-4 carbons, optionally substituted with one or more halogens; 

R 5 and Rg are independently H, alky! of 1-8 carbons, cycloalkyl of 3-8 carbons -{ChbhORa, -(CH 2 )- 
tNRi 1 R m< or -0<CH 2 ) t NR, 1 R, 1a ; or taken together are -(CH2)20(CH 2 )2-, -<CH 2 ) t CH(COR*K or 

-(CH 2 ) 2 N(CH2)2-; 

** 

Rzts-NRsRs, -ORsOr 



NH R 5 ; 
, 5 R 8 is H or alkyl of 1-4 carbons; 

R 9 is H, C1-C* alkyl or Ca-Ca cycloalkyl; 

R10 is H, C1-C4 alkyl, C2-C* alkenyl, C3-C4. cycloalkyl, -ORa or -NRhR 1T a; 

R11 and R 11A are independently H or C1-C4. alkyl, or taken together, are *(CH 2 ) r -; 

G is CI, Br or I; 

20 Y independently is H, F, CI, Br, OR*, alkyl of 1-3 carbons, or N0 2 ; 

X and Y taken together (a) when Ar ia ^""^^ 
25 ^ ^* * to fonn a fused six-menbered 

r% 

carbocyclic ring, or (b) when Ar is w7 v 
to £ dm 



3$ 



45 





M is a physiologically acceptable cation; 
n is 0, 1 or 2 
p is 0 or 1; 
q is 3, 4 or 5; 
40 r is 4 or 5; 

tls 1.2 or 3; Bis -NH 2 , 



R12 o R12 

-K C-R 13 , -N-S(0) u Ri4r 



or N 3 ; 

R12 is H, C1-C10 alkyl or Ca-Ca cycloalkyl; 
50 Ri3 is H; C1-C4 alkyl optionally substituted with one or more halogen atoms; C2-C* alkenyl; C 3 -C* 
cycloalkyl; phenyl; -CH 2 ORis; -CH(ORie)ORi7; -CH 2 S(0)vRi4; 
O 

- CRis;-ORi8;-SRi4:-CH2N 3 ; 

the aminoalkyl groups derived from a-amlno acids such as glycine, L-alanine, L-cystefne, L-proline, and D- 
55 alanine; -NRigR 20 ; or -C(NH 2 )R 2 i R 22 ; 

Ru is C1-C4 alkyl, optionally substituted with one or more halogen atoms; 
Ris is H or Ci-C* alkyl, optionally substituted with one or more halogen atoms; 
R16 and R17 are independently Ci-C* alkyl or, taken together, are -(CH 2 ) m -; 
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Rib is Ct-d alkyt or C 7 -Ctt aralkyl; 

Ria and R 20 are independently H or Ci-C 2 alkyl- 

ui Tor 2" " ,nd9Pend6n * y H ' C " Ct a,kyl ' W <* «-« together, are -<CH 2 ,,, 

5 v is 0, 1 or 2; 
m is 2 or 3; 

%. S'kJ^T^* a ' kenyl ° f 2 ' 5 Carb ° n8 ° Pti0nal ^ SUb§tltuted wth CHO or C0 2 R,- 
Hm to alkyl of 1.4 carbons or cycloalkyl of 3-8 carbons; and 

Has IS R 6 or NRsRs; 

or a pharmaceutical^ suitable salt thereof; provided that 

' 5 W i e in B J 8 a N ^ then ^ i8 " 0t Ph6nyl 0ptional| y substitute « halogen or CF 3 
2. An oxazolidinone of claim 1 wherein B is is ' 



20 



25 



NH CR.3 where R 13 IS H, CHo, -OR,,, C H jC l. CH 2 OH, or CHaOCH 3 . 
3- o An oxazolidinone of Claim 2 wherein B is 



•NH CCH 3 . 



4. An oxazolidinone of Claim 1 wherein Ar is 

/ 






30 5. An oxazolidinone of Cfaim 4 wherein Y is H 

2, - - 5 wherein X Is H. a,y. of 1-5 carbon atoms. -S(0) n CH 3 where n is 0. 1 or 

4 

o 

ORs, -CHaNRsRs, R6R 5 N{CH 2 )a CH(OH)-, or -CN. 
35 7 - An oxazofidtnone of Claim 3 wherein Ar is 



40 




45 



8. An oxazolidinone of Claim 7 wherein Y is H 
2. - ^ * C '*l* 8 wherein X is H, alky, of 1-5 carbon atoms, -S(0, n CH 3 where n is 0. 1 or 
o 

-ORs. -CHzNRsRs, RsRshKCHzfe CH(OH)-, or -CN 

acetami*, 0 ^ 01 "" 10 " 9 ° f ^ 7 **«*"> ,r0m 0>N-[^henylphenyl,-2-o X ooxazo. f d.n- 5 -y.methy.]- 



flffitSS' ? 8 f "y^^'^'^^azo'idin-S-ylmethyllacetamide, 

2^t2'"22*2^ hydrochtoride. and 

0>N^4-(3-pyriQVI P henyl) P henyO-2^xooxa 2 olldin-5-ylmeth y l]acetamide, hydrochloride 
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11. A pharmaceutical composition consisting essentially of a suitable pharmaceutical carrier and an 
effective amount of a compound of anyone of claims 1 to 10. 

12. Use of a compound selected from the group consisting of: 

(a) (Jt)-N-[3-(4-phenylphenyl>2-oxooxazolidin-5-ylmethyl]acetamfde. 

(b) (i)-N-[3-(4-(4 # -acetylphenyl)phenyl)-2-oxooxa20lid(n-5-ylmethyl]acetamide. 

(c) (t)-N-[3-{4-(4-methylsulfinylphenyl)phenyl)-2-oxooxa20lidin-5-ylmethyf]acetamide. 

(d) (l>-N-[3-(4-{4^e%teulfo^ 

(e) (X)-N-[3-(4-(4 / -cyanophenyl)phenyl-2-oxooxazolldin-5-ylmethyl]acetamide. 

(f) (ZJ-N^S^^'jdiethylaminonwthylphenylJ-phenyl^oxooxazolidin-S-ylmethyllacetamlde^ 

(g) (l)-N-[3-(4-(4'^i-rvpropylaminomethyl^^ 

(h) (l)-N-[3-{4K4'^3 7 N,N-dime% 
acetamide. 

(i) <l)-N-[3-(4-(4'«(1-hydroxy^-{*^ 
acetamide. 

(D (t)-N-(3-<4-{4 / -pyridylphenyl)phenyl)-2-oxooxazolidin-5-ylmethylJacetamide f hydrochloride, 
(k) (IJ-N-lS^s'-pyrldylphenyOphenyl^-oxoo^zolidin-S-ylmethyllacetamide, hydrochloride, for pre- 
paring an antibacterial medicament. 

13. A process for preparing a compound of Claim 1 which comprises: 
(1) reacting a carboxyiic acid of the formula 

where Ar is defined in Claim 1 with methyl chloroformate followed by sodium azide to prepare an acylazide 
of the formula 



(XXIX); 




(2) reacting a compound of formula (XXIX) with glycidyl azide to prepare an oxazolidinone of the 
formula 




where B is Na, and optionally 

(3) reacting a compound of formula (I) from step (2) with hydrogen to prepare the corresponding 
compound where B Is NH2; and optionally 

(4) reacting a compound as prepared in step (3) with acetyl chloride to prepare a corresponding 
compound where B is NH CCHa 

o 
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